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#3* 1 1—3 2 74 24 

mm%) mmm 
m&m i ] -s&z 

MXn 

T*&t>2ti2>M xmmtiK SO s ifcfiS0 4 SSr/hbTl^^miC^ffl^ 
-R° -MXn 

(Mtt, #flte«5fi3fc«:3a*U' X«u 7-t>SSatL, nfct. M0>J§nNllflc# 
J$3'«fift&a*L« R° fcj\ SO s ifc}iS0 4 SSr^-T) 

[ (CH 2 ) m Ph) x 
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2£o 

[0 0 0 1] 

o 

[0 0 0 2] 

[^©S^i:^-©^®] 

[0 0 0 3] 
[0 0 0 4] 

Atf, hU^(K^Wb Wx-h) hy 

fc (Kobayasi.S.; Wakabayashi ,T. Tetrahedron Lett. 1998, 39, 5389; Kobaya 
si.S. Chem. Lett. 1991, 2187.; Kobayashi ,S. ; Nagayama,S. ; Busujima, T.J. 
Am. Chen. Soc. 1998, 120, 8287. ) 0 
[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

zommammi*. ^±<Dh^^<oum^mm-r^i=.mz^^r=.^<Dx^>-D 
t, mmm e> ic £ ^ tsus ^©#«^fiis & £ -r & ;w * 

[0 0 0 8] 

[iu® zm&i- z> tc &> (D^m 

MXn 

(Mte, g>ffijbm&^ls. X&, T— n&, M&m^-ffllZttfo-t 

x*a*)Sti^;i/>rx^**, so 3 *fettso 4 m^^vxm^miz^mw 
2frx^zz£*ftm£?zmfr*mwns'(*mMm*m&i'?2> 0 

[0 0 0 9] 

- R° -MXn 

(Mt£ % #fiflr^M7E^£^U X&, T— ;r>g£^U n«U MCDM^ffitCM 
l£ a* U R° It. SO a tfcliS0 4 SSr^-T) 

xmt>isti2>ji>( xm%a*m&. ^^-v--^m^i^xm^mizm^m^ 
ztix^zztzmmt+z^fr+m&fr^xmmmzm&iL. $%3iz^ 

C (CH 2 ) m Ph) x 
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[0010] 

«U »6JC», ##ffcm (M) ^>#y-f K7n*Tf**±.ffiv%-r*l*©* 
[0011] 

[0 0 12] 

[^^©Hifeo^S] 

[0013] 

Z&mThm (M) £LT«, ^i:t;;W^^S:il^St,c?)i:LT^e>tlT^ 
«*©fettC»#a©*,©Tf*oTJ:V^ Al, B, Ti, Zr, S 

n, Zn, Ga, Bi, Sb, Si, Cd, V, Mo, W, Mn, Fe, Cu, 
Co, Pb, Ni, Ag, 9>#y-f K5£**©#a<z>%,©^«S%an*. 
Tf%S©«IHK:^Ttt, (Sc) . ">fy^lf9A (Yb), ^ 

y*y (La) *©^>4fy>f KTCJU^ifa^^CDCD-atUT^W&tlS. 
[0014] 

T-*>« (x) K:ov^T%»fie*i:H*©*<D%ttD«,#«^*oTJ:vx 0 
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[0 0 15] 

ci^iiriWic^Ttt, ^^oas^^^JiicfeVAT, so 3 &£vx 

(Aj ) -A 2 -R° -MX n 
(R° ttSOg *fc»S0 4 it^tj, Aj te^SHHit£^U a 2 

-^are&s. ) 

A 2 -R° ~MX n f i0^[£Wil^I{C^l^Ifc iTi 

/&s*itj:vx<z>t*&s,, ^cD^^-it-^^ii. mmtvx<Dm^<om^ 

[0 0 16] 

d ti e> ©#ft**3SttMteMI* £ * b T vx T * a v \, 

[0 0 17] 

C (CH 2 ) t Ph) j 

, l = l~3t'SS 0 
[0 0 18] 

[0 0 19] 
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so 4 «&^bti§if^^^ica: vm&T*?:tm?&&4. z<dw&, 
&*>*stf>so 3 , so 4 *fe»m*itK:«*a*, *mmks 

o 3 , so 4 sfc^ t ^ v , u SOs> S04S ^ 9M ^ 

[0 0 2 0] 

[0021] 

T»*»KBU&. TVJUitRK TJUV-nSRfc *4-&x-TJi,*-R* 
[0 0 2 2] 

[0 0 2 3] 
[^JfcW] 
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<mmm 1 > 

?fijfx^j>i;7Aii (i) zmmhr=. a 

[0 0 24] 




1 



[0 0 2 5] 

(a) -ttet>*>. -k-f, 1%DVB (S?^=Jl/'01?» lZ&*)%lffiZl*:t=.tf 
(5. Og) A1C1 3 (3. 2g, 24mmol) ©#^ETIC 
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S-^-MFWJnyprPh (CH 2 ) 4 COCl (4. 7 g , 2 4m 

m ° 1)tCS 2 (10 0ml) *!C*V*TMU24IIMfi J 6a. & fc. 
[0 0 2 6] 

in hci (soomi) zm$a^ i 2 mmmmc&**:wmk, t-* * 

aiM-u H 2 O, H 2 O.TH^THF, Et, OfCjy^ ^ 
[0 0 2 7] 

[0 0 2 8] 

im i ] 

2s '3CSR-MAS 

NMR (C^Cb, S 3,.,. 35* 40.6, 125 . 7 . 121u . Iau . UJ , „^ „, 
(neat) 1679 cm-'. 

[0 0 2 9]^ 

^Vy^^m (2) ^ 5-7x^ WDIjK (4 
7 g , 24mmol) A1C1 3 (3. 2 g , 24 mmo l)^ K , 
CS 2 (10 0ml) *iCfcV^ iM#Tt2 4 TO$t ^ 

IN HCI (3 0 0ml) feMlU 1 2 WffllffUfc. ^rj^ H 
2 O, H 2 O-THF, THF, Et, 0|=J:y«fe»U W£«*l,T, 

(3) £#fc 0 
[0 0 3 0] 

[0 0 3 1] 
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[312] 



3: «*C SR-MAS NMR (CDC1 3 ) 5 24.0. 30.6. 31.1. 

358.38.1.40.4, ,25.7. 127.9. 128.3. ,34.9. ,42.2. ,««. I99 . 7 , 199.8; IR (neat) ,679^. 



[0 0 3 2] 

(b) *?*rb (3) (10 0ml) tptCfc^T, m%&3k 

#-RC12B§m A1C1 3 (6. 4g, 4 8mmol) -LAH (1. 9g, 

[0 0 3 3] 

OTCIC^SP^ IN HC1 (3 00ml) £8sAnU 12H^#Lfc 0 gt 
H 2 O, H 2 O-THF, THFCiU^U «ffi«j|lT, ^tc^ 
% (4) 
[0 0 3 4] 

[0 0 3 5] 
[^3] 

4s "C SR-MAS NMR 
(CDa 3 ) ) 5 24.8. 29.0, 31.3, 35.5. 35.9. 40.4. 125.7. 128.2, 139.9, 142.7. 145.5. 



[0 0 3 6] ' 
(c) M.JX>&&%} (4) (1. 5g) ^nn^*> (25ml) cflCfc 
?DDXM>3 :ClSO 3 H(0. 47 g, 4. Ommo 1) £ % 0 
■C©^SJCfe^T 1 2^ J RiS$i^feo #C^T*, tflft (2 5ml) &fl0;t % 

[0 0 3 7] 
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&ftate*£ttffl*, H 2 O, H 2 O-THF, THF, Et 2 OlCfcyft* 
U «£E««LT, Xfr*>Wt§ij&fa (5) &#ffc o 

iC<fcoT, 1. 2 9mmol/g©fiMT^S3i:«$^c a 
[0 0 3 8] 

I R*(m~e at) 1 6 7 9 6 m&$' 

(d) -*»*&Mmm& (5) (i. o g ^^aef^^s?^-^ s e*©^ 

3 '6H 2 0 (370. lmg) T1* h - h V )l ( 1 0 m 1) tfi^ qttt& 
[0 0 3 9] 

stes:**;** yfeh-Mj* (iomi) fe»anu wwu r-feh^hy 

^tt!MI«BE««ILtX*>s;9A^j^ (6) fe^fe. 

(e) 3<Z>X* (6) fe,. h-j7A/*fl^^>|r 
: T f OH (1 8 6. 7mg, l. 2 4 mm o 1 ) fc, ^DD^>(10m 

i) *k£^t, ^ux* i 2mm%:m2i*:fr 0 

[0 0 4 0] •-- - 

H 2 O (10ml) ZmiML. atJBtfU *^T'H 2 O, H 2 O-THF, TH 

F, Et 2 OICJ:yaifrLfc«K:«JE*»L / TKfl^#^*>s;^A««C (1 

) 

[0 0 4 1] 

<mmw2> 

mmmnz^vm^nr=.mm en 6«^t, . *<d£**k:«ot\ 4-^ 

[0 0 4 2] 
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Sn 

1 (x mol %) \OH 
sol vert, rt. 12 h Ph^^-^^^ 5 ^ 

[0 04 3] 

Tftt, 4 -7 2 J > (0. 4 mm o 1) tfh77'J^X (0 

. 2mmol) H&ffimA<DMm (1) ilil&lC&M^JiTV^. W3ml 

[0 0 4 4] 
C*4] 



Examination of Reaction Conditions 6 


Entry 


Solvent 


Catalyst/x mol % b 


Yield/% 


1 


H 2 0 


3.2 


92(93, c 90 d ) 


2 


H 2 0 


1.6 


95(90, e 92 f ) 


3 


H 2 0 


0.8 


84 


4 


CH 2 C1 2 


3.2 


38 


5 


CH 3 CN 


3.2 


15 


6 


benzene 


3.2 


28 


7 


EtOH 


3.2 


20 


8 


DMF 


3.2 


trace 



*1,29 mmol/g of 5 was used unless otherwise noted, 
determined by elementary analysis of scandium included in 
1. °2nduse. d 3rd use. c 0*52 mmol/g of 5 was used. f 2.46 
mmol/g of 5 was used. 



[0 0 4 5] 
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V^T <DRm (Entry 1) 9 2 ft®** 7 U -/HfrG4fr# 

T ttfijSJRafs^fi v * 3 i: *>> t> 5 „ 
[0 0 4 6] 

* Entry 1 lc **** 2 i ) ©^musam^^jct*® 

T^ifc^fi. (1) ©Hfttt, *M£l*©^K:j:oT*«> 

[0 0 4 7] 

Entry2K:feVxTtt, 1. 6 m o 1 *<Z>flU£ ( 1 ) ©Affile J: oT 9 5 

<mmw3> 

[0 0 4 8] 
[ft 3] 



S + f*^^A 1(1* mot %) f^pH 

r'^R* Wlih - R iX^ 

[0 0 4 9] 

josci*. mmmm en 1. 6 mo i%^Msti, star??, 12m® 

[0 0 5 0] 
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Polymer Scandium 1 -Catalyzed Allylation Reactions 


Entry 


K 


R 


Yield/% 


1 


Ph 


H 


82 


z 


PhCCH^ 


H 


quant 


*> 

3 




H 


72 


4 


(£)-PhCH=CH 


H 


99 


5 


2-pyridyl 


H 


83 


o 


PbCO 


H* 


90 b 


7 


Ph(CH 2 ) 2 


Me 


quant 


8 


(£>PhCH=CH 


Me 


91 


9 


Ph 


COzEt 


90 



•Monohydrate. 'Diallylated adduct was obtained. 



[0 0 5 1] 

<mmM4> 

3. 2 mmo 1 %<D wM^M ft is V 2±Mm (1) #«Z> 
M^tC^oT, 5 m 1 t£{C 35 V>T, ^>X7^fH K£, 1 

[0 0 5 2] 
[ffc4] 



SEt 



1 (3.2 mol %) 
HaO. RT. 12 h 



OH O 
98% 



[0 0 5 3] 
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fj£c \V? 1 1 Q c\ r-j m o * \ 



# 

«* (1) 6 mo 1 /oi:L^^©jR^tt7 7%T*&o£ 0 

[0 0 5 4] 

A > ^ * x - h ®#ftiMi%.)a« y*^ 35 ^ fc± 
[0 0 5 5] 
[*6] 

1H>, 7. I9 -7.25 SH>; «c NMR (CDC*) * 14.4. 20.0. 23.3. 23 .<, 54.3, 78 . 9 . 127 . ? 12? , 
139.9.207.9. 

[0 0 5 6] 

<mmm 5 > 

»«ii:M©*ai:j:,T, (Yb) ic-ft 

<mmm6> 

mmvmm en ©1. 6moi%^ t , *^#*{c;J3v>t, a©*** 

[0 0 5 7] 
[ft 5] 



v_y H20.RT.12h 1 A 



Quant, endafexoc 92/8 
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[0 0 5 8] 

fcJ&&f&!%J £ VTCDtfMfa ; 3- (¥i/#U [2, 2, 1 ] a>^*- 5 -:n> 
-2->r;b-l, 3-**V)/V i?y- 2-yjry*%.mmzmt=. (endo/exo = 
9 2/8) „ 

<mmmi> 

mmomm (i) ©i. 6mo i %zm^T. TKm^ias^x^ ik&Kfo^ 

o 

[0 0 5 9] 
Ut6] 



Ptf^H 




1 (1.6mol%) 



HzO, RT, 12 h 



jo 

Phf^CN 
77% 



[0 0 6 0] 

[0 0 6 1] 

[317] 

l-Phenyl-l-phenylainliMmltiik : lb Ih MMR (CDCI3) 8 4.20 (d, 1H, 7 = 9.23 Uz\ 5.61 
(d. IH, 7 = 9.24 Hz), 6.75-6.78 (m, 2H), 6.88-7.00 (m, 2H), 7.22-7.36 (m, 6H); »C NMR 
(CDCb)846.04, 104.5, 114.5. 117.5. 12.67. 127.1. 127.2, 129.5. 136.7. 144.0. 

[0 0 6 2] 

&,±m^<mmvt^nt5v. z.<Dmm<Dnwiz.£^x. T^m^xm^^m 
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imm 

MXn 
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ffi m a 



(3 9 6 0^2 © ;8 © 0) 



1. 1 9 9 8^-2|24H 
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